This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

. • SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 


CM 
< 

00 
CM 

*t 
CO 


(19) 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


(12) 


(n) EP1 134 128 A2 

EUROPEAN PATENT APPLICATION 


(43) Date of publication: 

19.09.2001 Bulletin 2001/38 

(21) Application number: 01302404.7 

(22) Date of filing: 15.03.2001 


(51) Int CI 7: B60R 21/09, G05G 1/14 


(84) Designated Contracting States: 

(72) Inventor: Thistleton, John Stuart 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 

Southrey, Nr Lincoln LN3 5TD (GB) 

MC NL PT SE TR 


Designated Extension States: 

(74) Representative: Long, Edward Anthony et al 

AL LT LV MK RO SI 

Hulse & Co, 


St James House, 8th Floor, 

(30) Priority: 17.03.2000 GB 0006365 

Vicar Lane 

Sheffield S1 2EX (GB) 

(71) Applicant: BCK Technology Limited 


Scunthorpe, North Lincolnshire DN15 1ZZ (GB) 



(54) Arrangement for permitting vehicle foot pedal retraction, and vehicle incorporating same 

(57) An arrangement (1) is provided for permitting 
retraction of a vehicle foot pedal, operable on a push 
rod, in a frontal crash of sufficient magnitude, in which 
arrangement the push rod (11) is of low durability ma- 
terial, having a zone of weakness; a rotary member (6) 
is attached to, and mounted on the blade (2) for free 
rotation about a pivot (7), by which rotary member the 
blade (2) is operationally coupled to the push rod; and 
displacement means (16) is provided to cause partial 
rotation of the rotary member (6) upon a frontal impact 
of sufficient magnitude, to apply a bending moment to 
the push rod to snap the push rod (11) at its zone of 
weakness (W), thereby disconnecting the push rod (11) 
from the blade (2) to permit free blade/pedal movement, 
and hence to permit retraction away from the feet of the 
driver. 



Q. 
UJ 


Printed by Jouve, 75O01 PARIS (FR) 


1 


EP1 134 128 A2 


2 


Description 

Field of the Invention 

[0001 1 This invention relates in a first aspect to an ar- 
rangement for permitting retraction of the foot pedal of 
a vehicle away from the driver in a crash situation, and 
whilst the device would normally be effective on the 
brake pedal, the principles described could be applied 
to any other pedals (clutch pedal and the accelerator 
pedal), and in a second aspect to a vehicle incorporating 
such device. 

Background of the Invention 

[0002] Some proposals for such devices operate on 
the principle of displacing the pivot axes of the brake 
pedal, cf GB 2279625, EP 0757946, EP 0788931 . Other 
proposals release the pedal pivot from its support, cf EP 
085079. Yet other proposals are described in EP 
0810124, EP 0827885, EP 0836968. In WO 97/06036, 
is described a proposal for bending the booster push 
rod to permit pedal retraction, but with whatever system 
or device is employed, a vital requirement is that the de- 
vice can never interfere with the normal operation of the 
braking system. 

Object of the Invention 

[0003] A basic object of the invention is the provision 
of an improved arrangement for permitting vehicle foot 
pedal retraction, and a vehicle incorporating same. 

Summary of a First Aspect of the Invention 

[0004] According to a first aspect of the present inven- 
tion there is provided an arrangement for permitting re- 
traction of a vehicle foot pedal, operable on a push rod, 
in a frontal crash of sufficient magnitude, characterised 
in that: 

(i) the push rod is of low ductabilrty material, having 
a zone of weakness; 

(ii) a rotary member is attached to, and mounted on 
a blade of the pedal for free rotation about the pivot, 
by which rotary member the pedal is operationally 
coupled to the push rod; and 

(iii) displacement means is provided to cause partial 
rotation of the rotary member upon a frontal impact 
of sufficient magnitude, to apply a bending moment 
to the push rod to snap the push rod at its zone of 
weakness, thereby disconnecting the push rod from 
the pedal to permit free pedal movement, and 
hence to permit pedal retraction away from the feet 
of the driver. 


Summary of a Second Aspect of the Invention 

[0005] According to a second aspect of the invention, 
there is provided a motor vehicle comprising an arrange- 
5 ment in accordance with the first aspect. 

Advantage(s) of the Invention 

[0006] As the push rod is of relatively short length and 
is, in service, subjected only to compressive loadings, 
there is no operational disadvantage in it being pro- 
duced in a low grade, low durability, material satisfac- 
tory for the intended duty. Consequently, when a rela- 
tively low level bending moment is applied to the push 
rod by the rotary member, the push rod readily snaps at 
its zone of weakness, and fracture of the push rod in- 
stantly de-couples the latter from the foot pedal, thereby 
freeing the foot pedal from the constraint on movement 
in the retraction direction away from the driver that is 
otherwise present due to the connections to the push 
rod, thereby permitting the pedal to be retracted, by ro- 
tation about its conventional pivot, away from the feet 
etc of the driver. 


[0007] The push rod comprises a main length of a first 
diameter, and an integral, second length of reduced di- 
ameter, with the zone of weakness provided at the tran- 
30 sition between the two diameters. 

[0008] Both the main length, and the second length, 
are of circular section. 

[0009] The rotary member has a through hole through 
which the reduced diameter length of the push rod may 
35 pass. 

[001 0] The through hole of the rotary member is a cir- 
cular hole. 

[001 1 ] In a first embodiment, the rotary member is ro- 
tated, by positional displacement of a component mass 
40 (such as a front engine/transmission package) that, in 
a frontal crash situation of sufficient magnitude, is sub- 
ject to relatively rearwards movement of sufficient dis- 
tance. 

[0012] In a second embodiment, the rotary member 
45 is rotated, in a frontal crash situation of sufficient mag- 
nitude,' as a result of a component engaging the con- 
ventionally provided cross-vehicle beam. 

Brief Description of the Drawings 

so 

[0013] One embodiment of an arrangement for per- 
mitting vehicle foot pedal retraction is shown in the ac- 
companying drawings, in which: 

55 Figure 1 is a front elevation; 
Figure 2 is a side elevation; 
Figure 2a corresponds to Figure 2 but shows the 
positions of the various components in a crash sit- 
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uation. 

Figure 3 is a front perspective view to one side; and 
Figure 4 corresponds to Figure 3 but is from the oth- 
er side and to a slightly enlarged scale. 

Detailed Description of the Drawings 

[0014] In the drawings is illustrated an arrangement 1 
for permitting retraction of a vehicle foot pedal and spe- 
cifically a brake pedal blade 2, in the event of a vehicle 
in which the arrangement 1 is installed, being engaged 
in a frontal crash situation of sufficient magnitude. 
[0015] The blade 2 is provided at one end with a foot 
pad 3 and is attached at its other end to a transverse 
tube 4 rotatably mounted on a pivot pin (not shown) sup- 
ported across side walls of a pedal box (not shown) for 
pivotal movement about axis 5. 
[0016] Intermediate its ends, the blade 2 carries a ro- 
tary member 6 which is freely rotatable about an axis 7. 
The rotary member 6 has a through hole 9 such that a 
reduced diameter length 10 of a reciprocable brake 
booster push rod 11 may pass through the hole 9, but a 
larger diameter length 12 may not, the change of diam- 
eter providing a zone of weakness W. 
[0017] A headed pin 13 projects laterally from one 
side of a radius arm 1 4 connected to the rotary member 
6 and engages an arcuate slot 15 in an element 1 6 that 
is normally in a fixed position, but is displaceable upon 
a frontal impact of sufficient magnitude. The length of 
the slot 1 5 is such that, in a non-crash situation the slot 
1 5 has no effect on the normal pivotal movement of the 
blade 2, and reciprocal movement of the push rod 11 . 
[0018] However, upon a frontal crash situation pro- 
ducing sufficient deformation, tfie headed pin 13 firstly 
engages one end of the slot 15 and upon continued de- 
formation the element 16 rotates the rotary member 6 
via the radius arm 14, until the brake booster rod 11 
snaps at its zone of weakness W, which is its point of 
transition between reduced diameter portion 10 and 
larger diameter portion 11, thereby disconnecting the 
blade 2 from the brake booster, so that the blade 2 is 
free to rotate away from the feet, or lower legs, of the 
driver 


Claims 

. 1. An arrangement for permitting retraction of a vehi- 
cle foot pedal, operable on a push rod, in a frontal 
crash of sufficient magnitude, characterised In 
that: 


push rod (11); and 

(iii) displacement means (16) is provided to 
cause partial rotation of the rotary member (1 4) 
upon a frontal impact of sufficient magnitude, 
5 to apply a bending moment to the push rod (1 1 ) 

to snap the push rod at its zone of weakness 
(W), thereby disconnecting the push rod (11) 
from the pedal to permit free pedal movement, 
and hence to permit pedal retraction away from 
10 the feet of the driver. 

2. An arrangement as claimed in Claim 1 , character- 
ised In that the push rod (11) comprises a main 
length (12) of a first diameter, and an integral, sec- 

15 ond length (10) of reduced diameter, with the zone 
of weakness (W) provided at the transition between 
the two diameters. 

3. An arrangement as claimed in Claim 2, character- 
20 ised In that both the main length (1 2), and the sec- 
ond length (10), are of circular section. 

4. An arrangement as claimed in any preceding Claim, 
characterised in that the rotary member (6) has a 

25 through hole (9) through which the reduced diame- 
ter second length (10) passes. 

5. An arrangement as claimed in Claim 4, character- 
ised in that the through hole (9) of the rotary mem- 

30 ber (6) is a circular hole. 

6. An arrangement as claimed in any preceding Claim, 
characterised in that in a first embodiment, the ro- 
tary member (6) is rotated, by positional displace- 

35 ment of component mass (such as the engine/ 
transmission package) that, in a frontal crash situ- 
ation of sufficient magnitude, is subject to relatively 
rearwards movement. 

40 7. An arrangement as claimed in any one of Claims 1 
to 6, characterised in that, in a second embodi- 
ment, the rotary member (6) is rotated, in a frontal 
crash situation of sufficient magnitude, as a result 
of a component engaging the conventionally provid- 
es ed cross-vehicle beam. 

8. A motor vehicle comprising an arrangement as de- 
fined in any one of Claims 1 to 6, or 1 to 7. 

so 9. A motor vehicle having a front engine/transmission 
and a brake servo booster, comprising an arrange- 
ment as defined in any one of Claims 1 to 6, or 1 to 7. 
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40 7. 


(i) the push rod (11) is of low durability mate- 
rial, having a zone of weakness (W); 

(ii) a rotary member (6) is attached to, and 55 
mounted on a blade (2) of the pedal for free ro- 
tation about pivot (7), by which rotary member 

(1 4) the blade (2) is operationally coupled to the 
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